An investigation was conducted to study a sample of 23 Greek firms listed on the Athens Stock Exchange that underwent mergers from 2011 to 2015, which is a period that embodies the Greek economic crisis. For the investigation, the authors use statistical tests to explore relative changes at twenty accounting ratios of the sample firms. These ratios are computed for one year before and after the merger. These ratios are found to be statistically insignificant indicating firms do not experience a post-merger improvement in accounting performance. The authors also examine six qualitative variables representing merger characteristics as past managerial decisions. Important findings for these characteristics include the following. First, for companies that do not fall under the same production line, the researchers observe an improvement for three ratios: collection period ratio, return on total assets, and profit or loss before tax. Thus, liquidity and profitability are improved. Second, when companies merged with their subsidiaries, the authors discover significant improvement for two ratios: gross margin and collection period ratio. In brief, positive results are found for mergers with subsidiaries and negative results with others. Third, the payment method influences two ratios, the current ratio and the stock turnover ratio. The current ratio is affected positively for the transactions in cash and negatively for the transactions in shares, while the stock turnover ratio is affected negatively for cash transactions and positively for share transactions.
INTRODUCTION
The main objective of business management is to increase revenues through expanding company shares in its sector of activity while also simultaneously reducing expenses. Various strategies are implemented to achieve this objective including the development of business plans that aim at mergers and acquisitions (M&As) (Rodionov & Mikhalchuk, 2016) . Mergers result from the financial and legal consolidation of companies that can complement one another and increase their competitiveness as a unit (Leepsa & Mishra, 2013; Oruc Erdogan & Erdogan, 2014) . Mergers are a business choice that can lead to growth and development and increased profits. Through a firm's acquisition of similar firm's assets, two firms can together achieve their development and performance objectives in their sector of activity. Through acquiring a firm within a different business sector, two firms can also achieve their objectives and enhance performance (Pantelidis et al., 2014; Rao-Nicholson et al., 2016) . Globalization has influenced the operation of companies and introduced new competitors to each domestic economy sector. In essence, globalization has forced firms to maintain at least their market share in order to re-main competitive. The need to stay competitive is one of the main reasons why companies resort to M&As agreements (Oruc Erdogan & Erdogan, 2014). Other reasons that exist for seeking M&A are often associated with socioeconomic conditions of the countries where the firm resides (Rodionov & Mikhalchuk, 2016) . Jensen and Ruback (1983) found that the gains created by corporate takeovers do not appear to come from the creation of market power. They also argued that the negative fallout resulting from postmerger outcomes causes concerns. In particular, firms seeking M&As often overestimate the profits from merger as the expected performance improvements do not occur. Any change is post-merger share prices is usually due to numerous financial factors that are hard to predict such as a synergistic factor (Healy et al., 1992) . However, any conclusions deduced only from a share price performance analysis do not provide a clear understanding of the results. In light of the probable incapacity of researchers to understand or even justify their results more convincingly, it becomes imperative to consider more concrete data extracted with the use of accounting information. In order to properly analyze post-merger outcomes, we maintain that accounting information provides a better and safer means of study. This is because accounting information can not only provide a superior gauge of M&A performance, but also better track the changes in performance (Healy et al., 1992; Chatterjee & Meeks, 1996) .
The global financial crisis began in the USA in 2008, arising from the uncertainty created by high-risk mortgage loans. This crisis, that caused liquidity problems and quickly expanded to both developed and developing markets, also affected Greece. For example, the annual decrease of 65.5% in the general index of the Athens Stock Exchange (ASE) is a major reference point. This crash occurred due to the liquidation of stocks by investors. The period 2011-2015 is characterized by the shrinking of financial activity, mostly until 2013, while the general index of the ASE fell by 51.9% in 2011 along with a significant decline in the balance sheets of firms. The Private Sector Involvement (PSI), which was imposed the same year, experienced a 50% decrease in bonds. The lack of liquidity in the market not only affected individuals in the following years, but also had severe consequences in the sector of development and investments Annual Report (2011) of the Hellenic Capital Market Commission-HCMC; Pantelidis et al., 2014).
Economic depression reached a peak in 2013 when the funding of systemic Greek banks took place. This funding reduced the climate of uncertainty in the market. After a persistent economic crisis for six years, tourism and the shipping sector led to a stabilizing trend in 2014. The year 2015 saw capital controls that greatly influenced the investment climate (Annual HCMC Report 2013-2015). In a prevailing climate of uncertainty in business and the economy, financial support was provided by the "troika" (European Union (EU), International Monetary Fund (IMF) and European Central Bank (ECB)). Given a united effort towards financial restructuring, capital controls and tax changes, companies were able to face their problems and adapt so as to maintain their position in the domestic and global market and exploit opportunities to increase their market shares.
While firms through the M&As process hope to gain access to new funding that can lead to an increase in profits, the research questions for this study are two-fold. First, we ask whether the acquired firm improved its accounting performance through M&As during a period of economic crisis. Second, in order to delve deeper, we inquire past managerial decisions to find what particular merger characteristics led to a worsened or improved performance (Ghosh, 2001; Ramaswamy & Waegelein, 2003; Rani et al., 2013; Rao-Nicholson et al., 2016) . We hope to answer these questions through an analysis of mergers that took place in Greece during 2011-2015, which is a period when Greece was under the supervision of the "troika" (EC, ECB and IMF), was shrinking in financial activity, and was being influenced by the pervasive effect of economic uncertainty (Pantelidis et al., 2014) .
The structure of the paper is as follows: section 1 provides the literature review on merger decisions and the hypotheses development. Section 2 describes the characteristics of the examined sample and the research methodology, while section 3 presents the main empirical results of the study. The final section provides our main conclusions. His data analysis of two years prior to and post merger led to the conclusion that there was not a significant improvement in a company's economic situation. In fact, profitability indexes showed minor improvements compared to companies undergoing mergers, albeit the difference was insignificant. Another observation of Al-Hroot (2016) is that each different sector examined was affected differently by their mergers.
RELATED LITERATURE AND HYPOTHESES DEVELOPMENT
While the previously cited Chinese study of Bhabra and Huang (2013) found significant positive stock returns, they also discovered no change in operating performance from the pre-to the post-acquisition period for the acquirers. Two characteristics driving their findings are that the acquirer is often a state-owned firm and often pays in cash. In their study, they used three profitability ratios (Return on Assets, Return on Equity, and profit margin) and discovered profitability for all three ratios, but on lower accounting performance levels in comparison to prior M&As.
Oruc Erdogan and Erdogan (2014) studied the effects of a company's M&A compared to financial indexes using a sample of ten companies from the Istanbul Stock Exchange. They examined data for the five years prior to and after the merger during the period 2004-2005. Their study demonstrates that the basic financial ratios (such as the turnover, net profit margin and leverage ratios) increased in comparison to the period before the merger, but the increase was not significant. More importantly, the working capital and average profitability ratios declined with the latter dropping by 60%, indicating poor accounting performance.
Given the differences in findings among countries outside the Greek domain, our research question focuses on where Greece may stand. Thus, to answer the question about the merger's result in Greece during the period of economic crisis, we formulate our first null hypothesis as:
H1: The firm accounting performance following mergers of the acquiring firms is not expected to have a relative change during the period of economic crisis in Greece.
If we can reject this H1, we have evidence that Greece is a different case from many countries where no significant differences in accounting performance can be found before and after the merger.
Merger characteristics

Merger type
According to Ravenscraft and Scherer (1989) , business-related acquisitions fare best relative to nonmerged units of similar industry membership and market share, while vertical acquisitions fare least well. Results do not indicate significant differences and it would appear that horizontal, related business, and pure conglomerate acquisitions all experienced profitability declines compared to their high pre-merger levels. In this study, we examine the following four merger types: horizontal; vertical; concentric or congeneric; and conglomerate. Also, our study attempts to investigate the performance of the merger type after the event according to the above categorization. Based on the above discussion, we formulate our second hypothesis as:
H2: The accounting performance of the merged firms is not affected by merger type of the event (horizontal, vertical, concentric or congeneric, conglomerate) during the period of the economic crisis in Greece.
Industry relatedness of merged firms (conglomerate or non-conglomerate merger)
Many past studies addressed the question of what caused the rise and the motives of conglomerate mergers. Conglomerate merger is considered as the ultimate outcome of a strategy of two or more companies that produce different products or offer different services, aiming at securing a wider economic base, better organization strategy and greater profit opportunities. The logic of diversification to acquire businesses outside their main line of business proposes the creation of an additional layer of management that undertakes the coordinating function among several divisions. Thus, a well-organized combination could lead a multi-segment firm through diversification to a more efficient decision making process and enhanced performance. Amihud and Lev (1981) conjectured that a conglomerate merger generally leads, through the diversification effect, to reduced risk of the combined entity. Shleifer and Vishny (1991) proposed that firms having excess cash or experiencing positive possibility to issue equity employed conglomerate mergers to avoid antitrust regulation. However, only the proper identification of target firms leads to successful mergers with synergistic potential in domestic or cross-border mergers (Jensen & Ruback, 1983 ; Rao-Nicholson & Salaber, 2013). In order to examine any potential synergies for conglomerate mergers, the study analyzes accounting performance of the sample firms regarding their industry relatedness and their past managerial decision to acquire a firm in their industry (horizontal or vertical merger) or not (conglomerate merger). This enables us to create our third hypothesis, which is H3: Merger effects are not likely to be different for firms within the same industry during the period of economic crisis in Greece.
Industry type of the acquiring firms
Healy et al. (1992) claim that firms perform better in accounting results after a merger compared to non-merged firms, resulting in a differentiation in post-merger performance. Ramaswamy and Waegelein (2003) argue that firms from different sectors, when led to a merger, perform better. Al-Hroot (2016) claims that each sector which was examined for mergers was influenced differently by its mergers. For this study, we examine the following industry categories: primary sector; construction and commerce; publications firms; IT and communication services; industrial firms; and others. We investigate the performance after the merger event according to the above categorizations. Based on the above categorizations, we postulate our fourth hypothesis, which is:
H4: The accounting performance of the merged firms is not affected by industry type during the period of economic crisis in Greece.
Method of payment
Diachronically, various studies have been made on the method of payment in M&As and its impact on the financial statements, as well as on accounting performance (Faccio et al., 2006 This study to test the impact of the payment method on the accounting performance analyzes payment method data of our sample firms and categorizes them in two groups: (i) firms that have reached their deal with a stock exchange; and (ii) firms that prefer cash payment for their M&As. This leads to our fifth hypothesis, which is:
H5: There is no significant difference in postmerger accounting performance for acquiring firms using a different method of pay-ment (cash or stock exchange) during the period of economic crisis in Greece.
Mergers with their subsidiaries
Rao-Nicholson et al. (2016) suggest that M&As in the ASEAN countries during the crisis seem to manifest no relation between performance and the percentage of target shares acquired. Furthermore, they observed that a large number of firms merged with their subsidiaries. Subsequently, we divide our sample into two groups. They are: (i) those that merged with their subsidiary; and (ii) those that absorbed a firm that was not a subsidiary. Thus, we are able to create our sixth hypothesis, which is:
H6: There are no significant differences in postmerger accounting performance for firms that merged with their subsidiaries or not during the period of economic crisis in Greece.
Legal form of the acquired firm
Finally, the sample of firms that we study can be classified in terms of the legal form of the merged entity. This classification will help us to identify the degree of materiality of the legal status during the pre-and post-merger periods. In order to study the impact of the legal form of the acquired company, two categories were formed. They are: (i) Sociétés anonyms-public limited firms (SA); and (ii) limited liability companies (LLC), as acquiredabsorbed firms. This leads to our seventh and last hypothesis, which is:
H7: The accounting performance of the merged firms is not affected by the legal form of the acquired firm during the period of economic crisis in Greece.
RESEARCH DESIGN
Sample selection and merger characteristics (qualitative variables)
The preliminary sample of the study includes all listed firms on the Athens Stock Exchange in the period 2011-2015. This five-year period includes the annual financial statements from the first year of the severe economic crisis in Greece (which is 2011) to the last available year at the time of this writing (which is 2015). We eliminate the following observations from our sample: firms that had more than one merger during our period of study; firms that were in the process of bankruptcy; and firms that were engaged primarily in financial operations (such as banks).
Our final sample consists of 23 listed firms that merged with other listed or unlisted firms. We collected financial data for our sample from the following sources: Athens Stock Exchange website; published financial statements; and annual reports found online. The number and percent of our sample per year is shown in Table 1 where we observe that years 2011 and 2016 had six mergers. Qualitative variables of the study as several merger characteristics of past managerial decisions are listed below:
• the merger type of the event: 1 -horizontal merger, 2 -vertical merger, 3 -concentric or congeneric merger, 4 -conglomerate merger;
• the industry relatedness of the merged firms: 1 -conglomerate merger, 2 -non-conglomerate merger; Note: An observation can have more than one characteristic, e.g., a firm could use both methods of payment.
• the industry type of the acquiring firm: 1primary sector, 2 -industry, 3 -trade services, 4 -construction;
• the method of payment; 1 -cash, 2 -stock exchange;
• the mergers with their subsidiaries with an existence of previous legal business relation and cooperation: 1 -subsidiary, 2 -not subsidiary;
• the legal form of the acquired firm: 1 -SA, 2 -LLC.
The aggregate qualitative data for all sample firms are given in Table 2 .
Ratios-quantitative variables
We use financial ratio analysis for investigating our sample in mergers. We choose twenty ratios grouped into four main categories: liquidity ratios; activity ratios; capital structure ratios; and profitability ratios. While accounting numbers have some shortcomings, they help provide a solid understanding of the financial accounting effects around mergers. Because a merger is a multilayered event, using a large number of ratios should aid in decoding any effects. Table 3 presents the twenty ratios that serve as indicators to analyze and evaluate mergers and their accounting effects. This table reveals the ratio types with their definitions.
Methodology
The study employs several ratios-accounting measures to analyze the performance of the sample firms that involved in mergers as acquirers for the one year before and after the merger event. These measures indicate different conditions of the firm (e.g., profitability, liquidity, capital structure, etc.). Note that the merger year is excluded from the ratios' calculations, as several factors influence accounting performance for one time during this year, such as the cost of implementing the merger, the cost of integrating information systems, etc. ) for an acquiring firm and let 2 VAR be the post-merger average for the same firm. Thus, the change in accounting performance is measured as: 21 ii i VAR VAR VAR . ∆= − Next, we analyze the six merger characteristics by categorizing them in two or more groups according to their different merger characteristics. Because this data sample has not a normal distribution, we use for each of the six characteristics, that form Η1-Η6, the Kruskal-Wallis test that does not require the data to be normal and uses the rank of the data values (Pantelidis et al., 2014).
RESULTS
Results of firm accounting performance following mergers (H1)
In Table 4 , we present our two-tailed t-test results for our sample of 23 firms that are listed on the Athens Exchange from 2011 to 2015 and that completed a merger. As seen in this table, we do not find significant statistics when conducting the two independent samples mean t-tests for the Notes: ***,**,* indicate that the change of the mean is significantly different from zero at a significance level of 0.01, 0.05, and 0.10, respectively, as calculated by comparing the average of two independent subassemblies (two independent sample mean t-tests) at ratios of sample. More specifically, for the three above cases the classification levels relative to the value of the p-value are the following: p < 0.01 indicates strong evidence against H1 (denoted by ***), 0.01 ≤ p < 0.05 indicates moderate evidence against H1 (denoted by **), 0.05 ≤ p < 0.10 indicates minimum evidence against H0 (denoted by *), 0.10 ≤ p indicates no real evidence against H0.
twenty measurable ratios that are examined for a year before and a year after the merge.
Our results in Table 4 
Results for the different merger characteristics
Next, we investigate our sample with respect to six merger characteristics that represent qualitative variables (as past managerial decisions) were given earlier in Table 2 . The performed tests aim to answer several research questions. Firstly, they attempt to examine the correlation of business activities of the firms that took part in the merger as horizontal, vertical, concentric or conglomerate mergers. Secondly, they intend to reveal if there is a correlation of the activity of the merged firms when they are in an identical production line or not (conglomerate or non-conglomerate merger). Another question is the analysis of the branch of the production of the acquired firm in the merger (primary sector, industry, trade services, construction sector). Moreover, we tested whether or not the absorbed firm was a subsidiary of the acquiring firm and the legal form (SA or limited liability company). Finally, the payment method of the merger was analyzed. In conclusion, our findings on Greek firms appear to agree with what has been found for other countries. A complete comparison is deemed difficult because of the extent to which our tests differ from similar studies. 
Results from the merger type (H2)
Results from the industry relatedness of the merged firms (H3)
Also from Table 5 , we observe that there is a statistically significant change in three out of the twenty ratios that are based on the correlation between the activities of the merged undertakings in terms of whether they are on the same production line or not (conglomerate, non-conglomerate). The variables that had a statistically significant difference are collection period variable ( ) we find a significant change, which indicates that the time taken to convert its credit sales to cash has fallen for firms with conglomerate mergers. Also, for 14, VAR ∆ we show the before-tax profit to total assets increases from the pre-merger to post-merger period. For 16, VAR ∆ we show that net income (or after-tax profit) increases. All three of these results indicate a positive accounting performance for conglomerate transactions.
Thus, industry relatedness of merged firms, as perceived by the form of conglomerate or non-conglomerate mergers, could be a motive for M&As. Rao-Nicholson and Salaber (2013) claim that the potential of synergies primarily depend on the similarity between the target and acquirer industries. In conflict with this claim, our significant findings provide some evidence that firms can be proficient in assessing their targets through evaluating them as stand-alone organizations. The latter suggests gains in value through synergies at the implementation of M&As. Table 6 presents the results of our statistical analysis for our tests based on the industry of the acquired firm as divided into the categories of primary sector, industry, trade services, and construction. Regarding the branch where the acquired undertakings belong, we find no statistically significant changes any of our twenty ratios that we tested. Thus, our findings differ from the research described earlier Notes: ***, **, * indicate rejection of the null hypothesis at a significance level of 0.01, 0.05, 0.1, respectively. this result indicates that the liquidity of the merged firms was influenced by the option of payment for the merger, whether it was conducted in cash or in shares. We conclude that mergers that were made with cash have better liquidity performance compared to those mergers that exchange shares. Our liquidity result is inconsistent with some researchers (Jensen, 1986; Clark & Ofek, 1994; Manson et al., 1995; Bhabra & Huang, 2013) . However, it is consistent with what was stated earlier by Faccio et al. (2006) . Our liquidity finding is also in agreement with Ghosh (2001) Our results for 04 VAR ∆ suggest that the payment method of the merger influences the stock turnover negatively in terms of cash transactions and positively in terms of stock transactions. Our finding for 04 VAR ∆ can be compared with Netter et al. (2011) who state that studies have shown that payment by shares for an M&A does not always generate negative future returns for the acquiring company. Our positive results are consistent with this statement and lend further support for the notion that the method of payment used in a merger can be an influential factor to consider. we find that the days of claims are favorably affected by whether the acquisition is a subsidiary or not of the acquirer. Thus, as was found earlier for H3, we now find for H6 a favorable result because the time taken to convert credit sales to cash has fallen. So twice now, we have found support for an improvement we find an improvement in the gross profit. An important statistical change indicates that gross profit was affected by the merger based on the acquisition being a subsidiary of the acquirer. Finally, both variables provided improved results for mergers of the acquiring firms with subsidiaries.
Results by industry category (H4)
Results for cash or share exchange (H5)
Results for subsidiary or non-subsidiary (H6)
Results based on the legal form of the acquirer (H7)
Our last hypothesis (H7) concerns the terms of the legal form of the merged entity. For this hypothesis, we explore the degree of materiality of the legal status in the pre-and post-merger period. The legal form of the absorbed firms was examined using two categories: Sociétés anonyms-public limited firm (SA) and limited liability companies (LLC). As reported in Table 7 , all tests yielded insignificant statistics. Thus, the examined mergers were not influenced by the legal form of the absorbed.
Interpretation of results and discussion
After 2010, Greece has been shocked by the economic crisis. This study examines accounting performance following mergers with financial ratios of Greek firms, for the period 2011-2015, thus during the economic crisis in Greece. On the basis of the research sample and financial ratios, several merger characteristics as past managerial decisions are examined, in order to identify factors associated with better accounting performance following mergers in a period of economic crisis. The contribution of this work, as revealed by the above findings, can be highlighted in practical terms with some proposals for specific administrative practices and actions and more specifically their usefulness in the findings of the survey for executives and business owners.
To start with, a safer path for better accounting performance in Greece is a merger formation of the acquired firm with its subsidiary. Another reason for better performance could be the fact that merged firms should not be in the same industry and should be active at a different stage in the production process. Finally, the payment method in mergers which is examined presents ambiguous results, and managers or potential investors should be very cautious to achieve accounting gains and should further analyze every target firm, in order to decide on a possible good merger deal.
Although several past studies have produced negative results or even counterproductive conclusions, as is the case for M&As at specific points, there may always be some specific ways that can reduce business failure at any given time. In any case, every business that intends to engage in a merger deal should be particularly careful in order not to have possible negative future impacts on its business performance.
CONCLUSION
The present study examines the economic situation based on the accounting performance of 23 Greek firms undergoing mergers during the crisis years from 2011 to 2015. Our examination uses twenty ratios computed from one year prior to and after the merger. For these tests, we find no statistically significant support for either an improvement or deterioration for any of the examined ratios in the post-merger period. This paints a picture that Greek firms undergoing mergers did not experience either business gains or losses after their merger investments.
We also use nonparametric tests to study six merger characteristics that serve as qualitative variables for our sample (past managerial decisions). These characteristics are: the correlation of activity between the acquiring and acquired company; inclusion in different business sectors; selection of the payment method; the criterion of being a subsidiary or not of the acquired firm; and, the legal structure of the acquired company. Three of the six qualitative variables did not manifest a statistically significant change. They are: (1) the categorization regarding the correlation of business activity; (2) the legal structure of the acquired (absorbed) company; and, (3) the activity sector of the acquiring company. The other three categories demonstrated statistically significant changes in ratios. We describe these below.
First, for companies that do not fall under the same production line, we observe an improvement in three ratios: collection period ratio, return on total assets, and profit or loss before tax. Thus, liquidity and profitability are improved. Second, when companies merged with their subsidiaries, we discover significant improvement in two ratios: the gross margin and the collection period. In brief, we find positive results for mergers with subsidiaries and negative results with others. Third, the payment method influences two ratios, the current ratio and the stock turnover ratio. The current ratio was affected positively for the transactions in cash and negatively for the transactions in shares, while the stock turnover ratio was influenced negatively for cash transactions and positively for share transactions.
In terms of future research, we recommend the following investigations. First, research should pursue a ratio analysis of unlisted Greek companies so this can be compared to our results that only used listed Greek companies. This comparative investigation could help in raising awareness of the impact of the economic crisis on Greece. Second, a comparison with other European companies can be carried out in the manner we have investigated. This would result in a better understanding and perspective on the extent of the economic crisis on Greek companies compared to companies in other countries. Third, a study of a sample using a different approach method (neural networks, multi-criteria analysis) could result in more significant conclusions. Such future research could be of additional usefulness to those interested parties (business executives, consultants, official authorities, and potential investors) who want to invest in Greece.
